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[Detailed description of the invention] 

As is well known, a liquid crystal display element consists of the structure shown in Fig. 1. Namely, specified 
pattern electrodes 3 and 4 and orientational control film (not shown) are formed on top and bottom glass plates 1 and 
2, where the installation is done so that the pattern electrodes 3 and 4 of these top and bottom glass plates 1 and 2 
oppose with each other, a liquid crystal 5 is enclosed between the top and bottom glass plates 1 and 2, and the 
surrounding is sealed with a sealing material~6." ~ 

Also, in general, when a liquid crystal display element is built into a device, mounting becomes easier if all leading 
electrodes for leading the electrodes 3 and 4 to the outside are led out from one of the glass plates such as the top . 
glass plate 1. Therefore, the top electrode 3 on the top glass plate 1 is extended as it is to the edge of the top glass 
plate 1 and is made to be a leading electrode 7 for the top electrode. A leading electrode 8 for the bottom electrode 
is installed on the edge of the top glass plate 1, and the bottom electrode 4 on the bottom glass plate 2 and the 
leading electrode 8 for the bottom electrode on the top glass plate 1 are electrically connected with a connecting 
material 9 such as Ag paste, and all the electrodes 3 and 4 are led out from the top glass plate 1. 

Figure 2 is an expanded view of the internal connection structure. Specifically, the leading electrode 8 for the 
bottom electrode consists of a terminal section 8a formed on the edge side of the top glass 1, a connection section 8b 
for connecting the connecting material 9, and a wiring section 8c for linking the terminal section 8a and the 
connection section 8b, formed of the same transparent conducting films as the electrodes 3 and 4 in the display unit. 
However, because a transparent conducting film has a sheet resistance of about 50" 300 Cl/U in general, if the 
leading electrode 8 for the bottom electrode is made thin, the electrode resistance increases and the frequency 
characteristic of the liquid crystal display element become worse, thus it cannot be made too thin. While the 
thickness of the wire depends upon the length, it is believed that the minimum is about 500 um in general. 

Therefore, is the shortcoming that if the number of time divisions of the liquid crystal display element increases and 
the number of internal connections increases, the space necessary for performing internal connection increases. 
Further a dead space 10 for the cover allowance must be installed between the internal connection section and the 
display section, reducing the ratio of the size of the display surface which can effectively display to the external 
dimensions of the liquid crystal display element. In general, because portability and miniaturization of equipment 
employing a liquid crystal display element are demanded, the fact that the effective display surface becomes smaller 
has become a big problem. 

The present invention has been made considering the shortcoming of prior art technology and has the objective of 
providing a liquid display element which can secure a large effective display area. 
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The present invention is explained hereafter, with reference to an embodiment. Figure 3 is an explanatory figure of 
the connection section structure showing an embodiment of the liquid crystal element of the present invention. Note 
that the same members and sections as in Fig. 1 and Fig. 2 are assigned with the same codes and that an explanation 
of them is omitted. The point that a leading electrode 81 for the bottom electrode formed on a top glass plate 1 
consists of a terminal section 81a, connection section 81b, and a wiring section 81c is the same as in the prior art, in 
the present invention the wiring section 81c is regarded as a thin metallic film, and the connection section 81b is 
installed on the edge side of the top glass plate 1. — ~* '** ~ 

Because the wiring section 81c thus consists of a metallic film, the sheet resistance can be easily made 1 QJ\3 or 
lower. Therefore, the width of the wiring section 81c could be made as thin as about 10 um at minimum. As the 
result, it is possible to have the pitch of the wiring section 81c made 20 um, making the space for the connection 
section significantly smaller, making the dead space which was necessary in the prior art structure unnecessary, and 
taking a wider effective display surface. 

Formation of the wiring section 81c may be performed for example by a pattern forming a transparent conducting 
film of the glass plate by photo-etching and then vapor coating it with a NiCr-Au film or a Ni-Cr film, and further 
pattern forming this by photo-etching. Alternatively, a metallic film is mask vapor coated on the glass plate. As a 
yet another method, the leading electrode 8 1 is formed with a transparent conducting film, and is plated with a 
metallic film such as Cu or Au. 

Whereas in the embodiment each piece of the wiring section 81c is led out through the respective single sides, they 
can be led out from both sides. If done in such a way, reliability against snapping of wires is improved. Whereas 
the connection section 81a was arranged in a row, they do not have to be arranged in a row, either. 

As is clear from the above explanation, according to the liquid crystal display element of the present invention, 
because the area of its connection section can be made smaller, the effective display area can be taken widely. 



